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s I. INTRODUCTION
A.  CONGRESSIONAL DIRECTION

~->In FY 1988, the Congress eliminated separate program elements for remotely
piloted vehicle (RPY) programs within each of the military Services,
consolidated these efforts in a Joint RPV Program in the office of the
Secretary of Lefense, and authorized and appropriated reduced levels of RUT&E
and procurement funding for such activities in FY 1988, In addition, the
Congress directed that FY 1988 RDT&E funding:

) [
Low

. . . is available only for the Joint Remotely Piloted Vehicles (RPV)
Program and may not be obligated or expended until the Secretary of Defense
submits to the Committees on Appropriation of the Senate and the House of
Representatives an updated master plan fully explaining his decisions as to
which RPVs will be supported with the available funds and assessing the
cooperation by the military Services with efforts to coordinate RPV programs

ﬁ‘.’-", and to eliminate duplication within and among the programs. . ."'? (Title 1V,
- @
e Public Law 100-180) -,
Y Lo
z::;:s This master plan, developed in response to this direction, describes the
% changes made by the Department in the management of RPV programs, outlines the
T requirements for RPV capabilities, defines the Department's strategy for
%\.Q: acquisition of a family of RPV systems, and provides the detailed explanation
\'i of the programs that are to be supported with available FY 1988, and requested
o FY 1989 funds, ——.__ 3
R
) .
%:.'o: In addition to the direction contained in the Appropriations Act, the
i?ﬂ comittees of the Congress provided the following additional guidance
gy regarding DoD RPV programs.
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Eﬂ;‘ 0 That the Office of the Secretary of vefense "should establisn funding
féﬁ' and program pricrities, mandate requirements for single programs to meet the
nay needs of more than one Service, and eliminate duplicative programs." (Senate)
i

A o  That the Joint RPV Program office (JPU) will exercise its

coordination and decisiommaking authority over all UAVs being developed by the
Services, DARPA, and 0SD, including programs considered under NATO and

non-NATO cooperative R&D programs and the Foreign Weapons Evaluation program.
(Senate)
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0 That operational concepts, building plans, force structure and
training and logistics requirements be considered as the Department merges and
Mmanages all the independent Service RPV programs, (Authorization Conference)

0 That 0SD will eliminate at 1least one duplicative program and
emphasize the development of RPVs which can adequately address the needs of
more than one Service. {Senate)

0 That only one system will be procured to continue field validation
and testing of a short-range NDI system. (House)

0 That Dol exercise the fixed-price option to procure four additional
PIONEER systems. (Appropriation Conference)

That DoD procure a non-developmental item RPV to meet the needs of all
Services for a short-range system. (Authorization Conference)

0 That $2.0M be authorized specifically to examine the feasibility of a
common test, evaluation, and training center for DoD RPV programs. Such a
center would have the responsibility for the testing and evaluating all
subsystems for potential use in the RPV environment and to provide the results
to the individual Services to enhance their acquisition decisions. Included
would be a standardization of test and evaluation procedures that would assure
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]
%§w4 DRONE - A land, sea, or air vehicle that is remotely or automatically
Y Ef ' controlled. (JCS Pub 1-02)
oy
=15 N REMOTELY PILOTED VEHICLE (RPV) - An unmanned air vehicle controlled by a
i)

fair, open competition among the contractors who have the capabilities to

support the advancement of RPV technologies. (Authorization Conference)

B. DEFINITION OF TERMS

One of the first considerations in the development or understanding of
this master plan is the definition of the terms.

VEHICLE - A self-propelled, hboosted, or towed conveyance for transporting a
burden on land, sea, or through air or space. (JCS Pub 1-02)

person from a distant location through a communications Tink. It is normally

N e designed to be recoverable. (JCS Pub 1-02)
: ;... D ;ﬁx\
E 4 - .
-fha, AUTOMATICALLY PILOTED VEHICLE (APV) - An aerial vehicle controlled by
:Jﬁa. instructions stored on-board the vehicle and executed automatically.
i
0
j%%ﬁ 7 UNMANNED AERIAL VEHICLES(UAV) - A term that includes unmanned aerial vehicles
: ﬁg”. that ‘are either remotely piloted or automatically piloted. (k:P )
Qe
o LETHAL - Causing irreversible damage or destruction.
S
NON-LETHAL - Not causing permanent damage or destruction. Includes UAVs with
‘3 electronic combat payloads.
o
\ .
=:~ In this master plan and future correspondence, the term Unmanned Aerial
f8ee Vehicle (UAV) will be used instead of the more restrictive term Remotely
@% j Piloted Vehicle (RPV).
3%
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C. SCOPE OF MASTER PLAN

This UAV master plan encompasses non-lethal, unmanned aerial vehicles and
their associated sensor, launch, recovery, mission planning and control, data
relay and sensor data processing and exploitation subsystems. The master plan
includes not only those programs funded in the DoD Joint UAV Program, but also
JAV related activities fvunded under the Foreign Weapons Evaiuation (FWE)
Program, the NATO Comperative Testing Program, and Small and Disadvantaged
Business Utilization Programs.

UAVs for use exclusively as targets in the testing and evaluation of
weapons systems are not included in this master plan.

D. GOAL

It is the goal of the DoD Joint UAV Program to provide cohesive DoD
programs that reduce proliferation, maximize joint development and procurement
and commonality between the Services and our aliies, while reducing unit costs
and providing systems to the operational commander.

E. OVERALL STRATEGY

The restructuring of Services' current UAV activities into a joint program
effort will be expedited to the extent possible. A1l DoD Joint UAY Program
efforts will be based on Joint Statements of Requirements (JSOR) approved by
the Joint Requirements Oversight Council (JROC). Where compromise and

A%
ﬁ: prioritization of requirements are necessary, it will be accomplished under

2 i' the joint direction of JCS and 0SD. Only tnose development and acquisition

v %; efforts that contribute significantly to the satisfaction of operational and

i -j contingency requirements will be supported.
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[t is the DoD intent to provide needed non-lethal UAV operational
capabilities to the commanders with a modular approach that allows for the
greatest commonality among components. This approach is highly desirable in
that it also will reduce the number of end items of equipment and provide for
standardization within the battle environment while allowing the greatest
opportunity for cost reduction, manpower savings and standardized training.
UAVs will wultimately include survivability enhancements to reduce the
Tikelihcod of detection or destruction. Both recoverable and expendable
applications of UAV technology will be developed to accommodate a variety of
missions while maximizing cost-effectiveness. It is essential that US and

allied industry be encouraged to participate in the development of UAV
technologies.

F. COORDINATION

Since the creation of the DoD Joint UAV Program, the primary focus has
been on establishing the 0SD and JPJ management structures, reaching agreement
on the overall near and long-term acquisition sirategies and developing this
UAV master plan. Given the limited time ‘available, this UAV master plan is
focused on providing the detailed descriptions of programs and projects to be
funded in the DoD Joint UAV Program in FY 1988 and FY 1989. In the process of
building this master plan, a wide range of non-lethal UAY activities not found
in the DoD Joint UAV Program were identified and reviewed. In the formulation
of the FY 1990-94 budget, further consolidation of DoD UAV activities in the
Joint UAV Program will be addressed. In some cases, DoD Joint UAV Program
activities will have to be <closely coordinated with the Airborne
Reconnaissance Support Program (ARSP), Tactical Cryptologic Program (TCP), and
with projects funded in Foreign Weapon Evaluation, NATO Cooperative, and small
business programs. With respect to target drone and lethal UAV programs, it
is recognized that close coordination is essential, The UAV Joint Program i
Office (JPO) will be responsible for establishing and maintaining coordination

% with organizations such as the Joint Airborne Expendable Drone Uffice
(JAEDO). In addition the JPO will be responsible for coordinating U.S. and
allied UAVY activities.
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I1. MANAGEMENT -

In response to action by the Congress, Navy and Army, in December 1987,
initiated a joint Service effort to identify and reach agreement on a joint
approach to the development and acquisition of UAV capabilities. This effort
resulted in the approval in February 1988 by all three military departments of
an agreement in principle on the acquisition of UAY capabilities. This master
plan builds on the management and acquisition agreements reached by the

Services. The following figure depicts the structure established to manage
the Joint UAV Program.
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’ll"r.‘
'&Ei* A. UAV EXECUTIVE COMMITTEE

The Congress assigned responsibility for the management of all DoD UAV
activities to the Office of the Secretary of Defense. In response to this
direction, the Under Secretary of Defense {(Acquisition) established the UAV
Executiv~ Committee (UAV EXCOM} on 7 Aprii 1988, C(o-chaired by the Director,
Defense Research and Engineering and the Vice Chairman Joint Chiefs of Staff,
the UAV EXCOM includes the 3Service Acquisition Executives (SAEs), the
Assistant Secretary of Defense (Command, Control, Communications, and
Intelligence), and the Deputy Under Secretary of Defense (Tactical Warfare
Programs), The UAV EXCOM has overall raesponsibility for the GoD Joint UAV
Program, In addition to the activities funded in this 0SD program, the UAY

EXCOM has responsibility for the cversight of all UAV gactivities of the
Department,

B. UAV WORKING GROUP

The UAV Working Group was established on 7 April 1688 to conduct those
activities required by the UAV EXCOM. Chaired by the ASD(C3T) Director
Tactical Inteliigence Systems, the UAV Working Group includes representatives
of each of the UAV EXCOM member agencies pius the Mational Security Agency
(NSA), Defense Advanced Research Projects Agency (DARPA), Airborne
Reconraissance Support Program (ARSP), UAV JP0O and other designated elements
of the 0Sh staff. The development of this UAV master plan was the first task
assigned to the working group. .

C. UAV JOINT PROGRAM OFFICE (JPO)

The JPO has been established to manage the day-to-day activities required
for the planning, programming, budgeting, development, and acquisition of UAV
platforms, sensors, datalinks, taunch and recovery systems, and mission
planning, sensor control and data exploitation capabilities. In addition, the

~J
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JPO will be responsible for the management of UAV test and evaluation ¥ -a '
activities., T“e cnarter for the JPO is being drafted.

In FY 1988 the Congress eliminated individual Service program elements for
RUT& and Procurement and directed the establishment of the 0SD Joint UAV
Program, The FY 1989 Amended Budget Submission for the Department of Defense
reflects that consolidation of Service ROT& and procurement in the 0SL
program. However, certain Service and Defense agency funds for 6,2 technology
development, UAV operations and maintenance, and UAV-related projects in the
DARPA, TCP, ARSP, NATO and non-NATO cooperative programs, and Foreign Weapons
Evaluation programs are funded in separate accounts, Decisions on any further
consolidation of UAV activities in the Joint UAV Program will be made by the
UAV EXCOM on a case-by-case basis. The UAY JPO will be responsible for the
coordination of all non-lethal UAV activities.

A1l Service and Defense Agency UAV programs that are exclusively for
non-lethal missions will be managed by the UAV JPO., Services and agencies A%
will receive direction and funding from the UAV EXCOM through the Navy as %
executive Service, to the UAV JPO. Programs will be baselined (e.g., defined
with regard to cost, schedule, performance and risk) by the UAV JP0. The UAV
JPO will render performance and effectiveness reports on all personnel
assigned to the JPO, regardless of Service or agency.

Service and Defense Agency programs that support, but are not exclusively
for, non-lethel missions will be the responsibility of the Service or Defense
Agency management chain. These programs will be baselined by the Service or
agency SAE.

- !:‘.:h‘;ﬁ..‘:.lb ,,'L:, h n"'{.‘ o'l '-'!'.-'l .‘ ;‘; !:!414":"’::": i"' h.i.‘,. ‘fl:‘ "lé.g‘ "" " 'a‘;’h"‘n"ﬁ" el c'!.. !-2*!;."0.'.-;"




IS0 REQUIREMENTS

A, INTRODUCTION

< T UAV systems provide a technical alternative to manned aircraft and
satellite systems. The definition of the operational requirements for which
UAV systems offer the best solution will involve the JPO, tne Services,
Unified and Specified Commands (U&S), and the JCS. The JPO will have
available the results of previous DoD UAV experience, knowledge of advanced
UAV technologies and concepts. The Services will. have to assess the relative
merits of unmanned, manned, and satellite systems and make a decision on tnhose
mission area requirements for which UAVs offer the best solution. The views
of the U&S commands on the requirements best satisfied by UAV systems will
provide yet another input to the process.

The Joint Statements of Requirements (JSORs) that result from this process
will be forwarded to the UAV EXCOM for review, and to the UAV JPO for
execution. The UAV JPO will provide to the EXCOM an acquisition strategy,
detailed specifications upon which systems will be based, and proposed
funding, This process will enable the UAV EXCOM to direct maximum commonality
in systems and components, and to mandate single programs for meeting the
needs of more than one Service and mora than one U&S Command when warranted.

,.
Yo
”

The acquisition strategy reflected in this master plan is based on the
recognized need to test, refine, and adjust the operational concepts and
desired performance parameters that are identified as the result of the
requirements process. The initial concepts and performance requirements
devised for UAV objective systems to be developed and acquired in the 1990s
are discussed in detail in this section. The strategy is to use currently
available UAV systems such as PIONEER, AQUILA, and AMBER to test and refine
the requirements during FY 1988 and FY 1989 in order to be prepared in FY 1990
to initiate programs to jointly develop and acquire UAV systems that are both
effective and affordable.
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B. REQUIREMENTS BACKGROUND )

Commanders' requirements for non-lethal UAVs are driven by the need for
intelligence targeting and battlie management information. The role of
non-lethal UAVs among these applications varies with the method and purpose of
employment, data timelines, and resolution requirements.

Intelligence and targeting are generally the most easily recognized
requirements for non-lethal UAVs, However, support to the commander's direct
battle management is a capability offered by UAV technology because it is
possible for him to view the battlefield in real-time, even at lower tactical
echelons, Additional UAV applications that support the commander's decision
making are those which allow him to observe activity or environments relative
to friendly operations. Non-lethal UAV systems can provide support in the
following areas:

Reconnaissance and Surveillance-

Definitions:

Reconnaissance -- A mission undertaken to obtain, by visual
observation or other detection methods, information about the activities and
resources of an enemy or potential enemy; or to secure data concerning the
meteorological, hydrographic, or geographic characteristics of a particular
area. (JCS Pub 1-02)

Surveillance -- The systematic observation of aerospace, surface or
subsurface areas, places, persons, or things, by visual, aural, electronic,
photographic, or other means. (JCS Pub 1-02)

The capability to provide reconnaissance and surveillance support with
UAVs requires a day and night sensor; e.g., IMINT, ELINT, COMINT, MASINT which
extends the vision of the user. The application of this capability supports
the intelligence, targeting and decision making processes. UAV reconnaissance

10
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and surveillance operations will be either cued or uncued depending on the
operational concept. The fundamental requirement is to provide an ability to
detect, recognize, and identify targets of interest within the timelines
required to support a user with specific responsibilities.

Target Acquisition

Definitions:

Target -- (1) A geographical area, complex, or installation planned
for capture or destruction by military forces. (2) In intelligence usage, a
country, area, dinstallation, agency, or person against which intelligence '
operations are directed., (3) An area designated and numbered for future
firing. (4) In gunfire support usage, an impact burst which hits the
target. (JCS Pub 1-02)

” Target Acquisition -- The detection, identification and location of a
%Eﬁ” . target in sufficient detail to permit the effective employment of weapons.
(JCS Pub 1-02)

The capability to provide target acquisition support with UAVs reauires a
day and night sensor capability that will support the resolution of targets to
the point that they may be detected, recognized, and located with sufficient
accuracy that they may be struck with supporting weapons systems.

Target Spotting

Definition:

Spotting -~ A process of determining by visual or electronic
observation, deviations of artillery or naval gunfire from the target in
relation to a spotting line for the purpose of supplying necessary information
for the adjustment or analysis of fire. (JCS Pub 1-02)
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Naval gunfire spotting team -- The unit of a shore fire control party
which designates targets; controls commencement, cessation, rate, and types of
fire; and spots fire on the target. (JCS Pub 1-02)

Field artillery observer -- A person who watches the effects of
artillery fire, adjusts the center of impact of that fire onto a target, and
reports the results to the firing agency. (JCS Pub 1-02)

The capability to suppori weapons application with UAVs includes both
visual observation, that could be accomplished through the employment of a
reconnaissance and surveillance-type UAV to extend the view of the user, and
electronic support such as target designation. Reguirements for this
operational capability vary widely and drive sophistication necessary to meet
the stated need.

Command and Control (C2)

2 Definition:

3
fwgi, Command and Control -- The exercise of authority and direction by a
’ §§: properly designated commander over assigned forces in the accomplishment of
| 0 the mission. Command and control functions are performed through an
»ifﬁ‘ arrangement of personnel, equipment, communications, facilities, and

procedures employed by a commander in planning, directing, coordinating, and
controlling forces and operations in the accomplishment of the mission. (JCS
Pub 1-02)

Bomb Damage Assessment (BDA) -- The determination of the effect of all air
attacks on targets (e.g., bombs, rockets, or strafing).

g

The ability to provide support to the commarder with UAVs through
communications relay and trocp control. Direct viewing of the battlefield by
the commander and use for friendly BDA are functions.of C2 which are possible
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i
!&3&; through UAVs, Such UAV operations will support commanders in C3-protection,
as well. (See Disruption and Deception below.)

“: Meteorological Data Collection

R

A Definition:

‘.::E’t Meteorological Data -- Meteorological facts pertaining to the

E}::;: atmosphere, such as wind, temperature, air density, and other phenomena which

\

f-‘!‘ affect military operations. (JCS Pub 1-02)

1;':::.:, The capability to provide meteorological data in the target area to
;:.:!.: support weapons employment and planning through use of the UAV will greatly
: ‘3! enhance the commander's information about his environment. Such information

:‘::‘ is extremely useful in operations planning and weapons applicatioa.

i"g Nuclear, Biological and Chemical (NBC) Detection
R Definition:

E:E'o.

RO

::’ NBC detection -- the determination and transmission by a surveillance
PR M %

' ,"3:)' system that an enemy chemical, biological or radiological operation has
: -'i}:'i occurred,

? The capability to provide forewarning of NBC activity at a distance #

' through use of the UAV will allow for greater protection of forces and enable

:,;.. the application of effective counter-measures.

}ﬁJ

’JQ

% Disruption and Deception
s

k@

: 7 Definition:
i

:J_',:'

_2: Deception -- Those measures designed to misiead the enemy bv

:‘ manipulation, distortion, or falsification of evidence to induce him to react

b AR in a manner prejudicial to his i ts. (JCS Pub 1-02

g‘é ng&) prej jal to his interests. ( u )
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Military deception -- Actions executed to misiead foreign decision-
3 makers, causing them to derive and accept desired appreciations of military
2;‘.‘0; capabilities, intentions, operations, or other activities that evoke foreign
()

; 45 actions that contribute to the originator's objectives. (JCS Pub 1-02)

':",c

R

i}§ Command, Control and Communications countermeasures -- The integrated
é"' use of operations security, military deception, jamming, and physical
5&? destruction supported by intelligence, to deny information to, influence,
X degrad d d d icati c3
:':h egrade, or destroy adversary command, control, and communications (C3)
[1”g capabilities, and to protect friendly C3 against such actions. Also called
ﬁgﬁa C3CM., There are two divisions within C3CM. (JCS Pub 1-02)

,FEE a. Counter-C3. That division of C3CM comprising measures taken to
§§&‘ deny adversary commanders and other decisionmakers the ability to command and
%ﬂ"' control their forces effectively., (JCS Pub 1-02)

gg;; b. C3-protection. That division of C3CM comprising measures taken
;’:". to maintain the effectiveness of friendly C3 despite both adversary and
A

R,

A2
%

friendly counter-C3 actions. (JCS Pub 1-02)

The capability to provide disruptive, déceptive, and counter-C3 devices to
the commander through the use of the UAV will allow for greater influence upon
the enemy's intentions and operations and will assist in the execution of
tactical and operational plans.

C. Service Needs

Army

The Army requires an ability to operate at depth in order to execute the
AirLand Battle doctrine. This generates extensive requirements for
reconnaissance and surveillance, target acquisition, target spotting, command
and control, meteorological data collection, NBC detection, disruption and
deception operational capabilities. Applications of these operational
capabilities are needed over the entire battlefield to complement or replace
existing equipment, and, in many cases, to provide unique capabilities not yet
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